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ABSTRACT  
Thymelaea hirsuta is a medicinal plant known for its therapeutic virtues in traditional medicine. The objective of this study was to evaluate t he 
acute toxicity of aqueous extract of leaves and flowers of Thymelaea hirsuta in rabbit. Aqueous extract was administered to rabbit in single 
doses of 2.5, 4, 5.5 and 7 g/kg given by gavage. General behavior, adverse effects and mortality were determined for up to 7 days. Biochemical 
parameters aspartate aminotransferase (AST), alanine aminotransferase (ALT), alkaline phosphatase (ALP), cholesterol (CHOL) and glucose 
(GLU) were determined after 7 days. The results showed no mortality was observed during the 7 days of the observation period,  an increase in 
AST and  ALT in treated groups at the doses of 4, 5.5 and 7 g/kg, and a decrease in both cholesterol and glucose levels in treated groups 
compared to control. 
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Medicinal plants have been in use all over the world to treat 
various diseases including inflammation, heart diseases, 
cancer, etc. Today the large numbers of drugs in use are 
derived from plants, which are rich in secondary metabolites 
and essential oils of therapeutic importance. The important 
advantages claimed for therapeutic uses of medicinal plants 
in various ailments are their safety besides being economical, 
effective and their easy availability 1. 
Phytotheraputic products are many times, mistakenly 
regarded as safe because they are natural 2. Nevertheless, 
these products contain bioactive principles with potential to 
cause adverse effect 3. Therefore, it is important to evaluate 
the adverse effects of all the natural products used in 
therapeutics. 
Thymelaea hirsuta a perennial, evergreen and dioecious 
shrub, which is native to North Africa. Thymelaea hirsuta is a 
widespread invasive weed and is commonly known as 
“Methnane”. Along the history, Thymelaea hirsuta, family 
Thymelaeaceae, has been recognized as an important 
medicinal plant. Much research has been carried out on the 
medical applications of Methnane 4. 
Thymelaea hirsuta has been used in folk medicine as 
antiseptic, antimelanogenesis 5, 6, and antioxidant 7 
properties. It was shown that the aqueous extract of 
Thymelaea hirsuta possesses both hypoglycemic and 
antidiabetic effects in normoglycemic and streptozotocin 
induced diabetic rats 8. 
This plant contains polyphenols with a substantial part of 
flavonoids, diterpens that can explain its different 
pharmacological activities. Hirseins A and B, two daphnane 
diterpenoids, isolated from Thymelaea hirsuta were found to 
inhibit melanogenesis in B16 murine melanoma cells[9.  
MATERIALS AND METHODS 
Plant material 
Thymelaea hirsuta plant material was collected from Wilaya 
of Sétif Northeast of Algeria. 
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Animal material 
15 rabbits weighing between 800 and 900 g were used for 
acute toxicity. The animals were kept in the animal house of 
the faculty of Nature and Life Sciences, University of Sétif, at 
a temperature of 20°C and a photoperiod cycle of 12 hours 
light/dark. The animals were housed in cages (3 rabbit per 
cage) and had free access to standard commercial diet and 
tap water. 
Preparation of aqueous  extract 
The leaves and flowers of Thymelaea hirsuta were washed in 
running water, dried and powdered. 100g of powder was 
mixed with 1L of boiled distilled water (100 °C) and was 
placed at room temperature during 72h, The resulting 
mixture was filtered and then evaporated in rotary vacuum 
evaporator at 45°C. 
Acute toxicity study  
The animals were divided into five  groups with 3 animals. 
The control group was given  normal saline. The other 
groups were given a single dose of 2.5, 4, 5.5 and 7 g/kg of 
aqueous  extract respectively. The animals were fasted (8 h ) 
with free access to water prior to administration of the 
extract dissolved in distilled water. The general behavior of 
the rabbit was continuously monitored after dosing, 
periodically during the first 24 h (with special attention 
given during the first 4 hours), and then daily thereafter, for 
a total of 7 days. 
At the end of the treatment, animals were fasted overnight, 
but allowed access to water and libitum. They were 
subsequently anesthetized with diethyl ether and blood 
samples were obtained from the heart and collected in tube  
containing heparin and centrifuged at 4000 r/min at 4°C for 
15 minutes to obtain plasma for biochemical analysis.  
Blood analysis 
biochemical analysis was performed using an automatic 
analyzer (Beckman). Parameters included: aspartate 
aminotransferase (AST), alanine aminotransferase (ALT), 
alkaline phosphatase (ALP), cholesterol and glucose. 
Statistical analysis 
The results are expressed as the mean value ± standard 
deviation. One-way analysis of variance followed by the 
Tukey test was performed to assess differences between 
groups. Differences were considered significant at p < 0.05. 
Statistical analyses were performed with the aid of the 
software GraphPad Prism 5®. 
RESULTS AND DISCUSSION  
Mortality and signs of toxicity  
The results of the acute toxicity study of Thymelaea hirsuta 
given orally as single doses are presented in Table 1. No 
mortality was observed during the 7 days of the observation 
period after administration of aqueous extract of Thymelaea 
hirsuta at the doses of 2.5, 4, 5.5 and 7g/kg of body weight. 
According to Hodge and Sterner 10, substances with LD50 
higher than 5 g/kg by oral route are regarded as being safe 
or practically nontoxic. The signs of toxicity such as diarrhea 
and Anorexia were observed at the doses of 5.5 and 7g/kg of 
body weight. 
 
Table 1. Mortality and toxic effects of leaves and flowers aqueous extract of Thymelaea hirsuta. 
                 Dose 





0 0/3 None 
2.5 0/3 None 
4 0/3 None 
5.5 0/3 Anorexia, diarrhea 
7 0/3 Anorexia, diarrhea 
T : total ; D : death 
 
Biochemical analysis 
The values for the biochemical parameters in treated and control animals are presented in Table 2. 
Table 2 : Effect of leaves and flowers aqueous extract of Thymelaea hirsuta. on biochemical parameters. 
Parameters Control 2.5 g/kg 4 g/kg 5.5 g/kg 7 g/kg 
ALT (UI/L) 38.66±3.51 45.06 ±5.36ns 60.66 ±3.51* 58.46 ±1.15* 55.8 ±15.95* 
AST (UI/L) 98 ±4.58 83.66 ±14.36ns 138.5 ±37.45** 186 ±35.54*** 164.53 ±46.6*** 
CHOL (g/L) 1.12 ±0.25 0.42 ±0.08* 0.54 ±0.06* 0.55 ±0.06* 0.49 ±0.11* 
GLU (g/L) 1.21 ±0.31 0.62 ±0.04* 0.76 ±0.07ns 0.79 ±0.03ns 0.65 ±0.13* 
ALP (UI/L) 40.33 ±6.81 33 ±2ns 47.33 ±3.8ns 56 ±2.65ns 55.66 ±12.10ns 
Values are expressed as mean ± SD (n = 3/group). *** p< 0.001; ** p< 0.01 ; * p< 0.05 ; ns p> 0.05 compared to the control 
group. ALT: alanine amino-transferase, AST: aspartate amino-transferase, CHOL : Cholesterol, GLU : Glucose, ALP: alkaline 
phosphatase.  
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Biochemical examination was performed in order to 
evaluate any toxic effects on liver, kidney, and glucose 
metabolism. The parameters such as aspartate 
aminotransferase, alanine aminotransferase, alkaline 
phosphatase  glucose and cholesterol were examined. It is 
known that the liver and kidneys play significant roles in 
various metabolic processes. The liver plays an important 
role in xenobiotic function; and the kidneys are the main 
organs involved in drugs elimination and therefore, 
particularly exposed to the toxic effects of exogenous 
compounds 11. 
Serum enzymes like AST, ALT and ALP are well-known 
enzymes used as good indicators of liver function 12 and as 
biomarkers predicting possible toxicity 13. Both AST and ALT 
are sensitive markers of acute hepatocellular injury and are 
routinely used to identify liver disease 14. AST which was 
formerly known as serum glutamic oxaloacetic transaminase 
(SGOT), is found in both cytosol and mitochondria in several 
organs such as the liver, cardiac muscle, skeletal muscle, 
kidney, brain, pancreas, lung, leukocytes, and erythrocytes 
but the concentration is highest in the hepatic parenchyma. 
On the contrary, ALT (formerly serum glutamic pyruvic 
transaminase or SGPT) is a cytosolic enzyme which is 
present predominantly in the liver. Hence ALT is a more 
specific indicator of liver injury than AST. Serum levels of 
these enzymes reflect injury of the concerned organs 
especially the liver 15. Moreover, serum ALP activity 
increases in case of damage to the hepatic cells and 
obstruction of the bile ducts 16. The results of the present 
study showed that the value of AST and ALT  concentrations 
in groups treated with aqueous leaves and flowers  extract of 
Thymelaea hirsuta at a dose of 4, 5.5 and 7  g/kg body weight 
for 7 days by oral route were significantly increased 
compared to control. 
The liver is a metabolically active organ that utilizes 
carbohydrates for synthesis of cholesterol and fatty acids, 
stores glucose as glycogen and free fatty acids as 
triglycerides (TG). The liver plays a critical role in 
maintaining blood glucose levels during fasting by synthesis 
of glucose from amino acids (gluconeogenesis) and releasing 
glucose from glycogen (glycogenolysis). The liver absorbs fat 
(TG) and cholesterol from the diet and synthesizes fatty 
acids and cholesterol from acetyl-CoA derived from glucose. 
The liver catabolizes cholesterol to bile acids, which 
facilitate biliary secretion of cholesterol and intestinal 
absorption of dietary fats and cholesterol 17. As a significant 
decrease  were observed in glucose and cholesterol levels in 
this study, this suggests that Thymelaea hirsuta aqueous 
extract had an effects on the lipid and carbohydrate 
metabolism. 
CONCLUSION 
Results from this study indicated that oral administration of 
Thymelaea hirsuta aqueous extract at a dose up to 7 g/kg 
b.wt, did not produce any mortality. However, from the 
blood analysis, it showed that aqueous leaves and flowers  
extract of Thymelaea hirsuta may cause increase in AST and 
ALT  and decrease in glucose and cholesterol. However, the 
preliminary results suggested that it should be further 
evaluated for long term use and repeated dose effects to 
ensure safety of this herb. 
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